Abstract The anteriorly based partial thickness sternocleidomastoid (SCM) muscle flap is among the various methods described to correct parotidectomy defects, but its indications and limitations are not clearly demonstrated in several reports. This study was done to test the aesthetic outcome of this method, its indications and limitations. At Dr. Babasaheb Ambedkar Memorial hospital, Mumbai, 20 patients presenting with benign parotid tumors underwent parotidectomy. 16 underwent superficial parotidectomy and 3 underwent adequate parotidectomy, 1 had total parotidectomy. The anteriorly based partial thickness SCM muscle flap was used to correct the contour deformity and to prevent Frey syndrome. The aesthetic result was evaluated by assessing and scoring the overall appearance of the scar, the degree of symmetry of the reconstructed parotid region and the site of the donor muscle in comparison to their contralateral normal sides. The overall aesthetic appearance was good in 17 patients, and moderate in 3 patients. 17/20 patients had an overall deep satisfaction with the result. The residual hollowness following total parotidectomy defect and the poor quality of scars were the main reasons affecting the aesthetic outcome. Superficial parotidectomy through modified Blair's incision with immediate reconstruction with anteriorly based partial thickness SCM flap allows a satisfactory aesthetic outcome and minimal donor site morbidity. Scores of the above two parameters were accessed. Patients' satisfaction was assessed by patients questionnaire.
Introduction
Aesthetic goals in parotid surgery have seldom been addressed because oncologic concerns have largely overshadowed aesthetic issues for patients with parotid masses. Traditional parotidectomy incisions leave a visible scar on the neck as well as a visible hollow in the retromandibular region, which can extend onto the cheek [1] . Frey's syndrome is an unpleasant phenomenon characterized by recurrent episodes of facial gustatory flushing and sweating limited to the cutaneous distribution of the auriculotemporal nerve. It occurs in up to 20 % of patients who have undergone parotid surgery and is thought to be due to misdirected regeneration of parasympathetic fibres normally supplying the parotid gland to innervate the cutaneous sweat glands [2] [3] [4] . The timing of its development ranged from 20 days to 22 months, median 11 months [5] . This study was designed to evaluate the aesthetic outcome and frequency of development of Frey's syndrome after parotidectomy with surgical bed reconstruction using anteriorly based partial thickness SCM flap.
Materials and Methods
This non-randomized, prospective study was conducted at the ENT and HNS Department; Dr. Babasaheb Amedkar Memorial Hospital over a period of 3 years, started March 2011 till March 2014. Study included 20 patients, males accounted for 6 of the cases and 14 were females. The age ranged from 20 to 53 years (Table 1) . Superficial parotidectomy was planned in 16 patients, adequate parotidectomy in 3 and total parotidectomy in 1 patient ( Table 2 ). All tumors were FNAC proven benign; there was no palpable lymph node and MRI had shown no evidence of spread. With Ethics Committee approval, all patients were informed and consented for the anteriorly based partial thickness SCM flap operation after explanation and discussion of the procedure and possible complications of various surgical modalities. All operations were performed under general endotracheal anesthesia. The main trunk of the facial nerve was dissected about 1 cm inferomedially to the pointed end of the tragal cartilage of the ear, bisecting the angle between posterior belly of digastric muscle and the bony tympanic plate, a curved mosquito artery forceps was used for dissection of the superficial parotid from deep parotid in the plane of the facial nerve, this allowed the superficial parotid tissue to be lifted away, gradually exposing the full anatomical distribution of the facial nerve. The SCM muscle was then splitted as partial thickness about 1/3rd to 1/2 of the muscle thickness and upper 1/3rd (more or less) as length of flap depending upon the defect created and rotated anteriorly as anterior based flap preserving its blood supply. The flap is then sutured to the Superficial Musculo Aponeurotic System (SMAS), Parotid tissue with (3, 0) vicryl. The wound closed in layers with suction drain or corrugated drain with proper dressing. The drain was removed when collection minimal. The stitches were removed on 10th postoperative day. The FNAC findings were confirmed on histopathological examination (Fig. 1) .
Outcome Evaluation
The development of Frey's syndrome and the aesthetic outcome depending on subjective satisfaction with the incision scar and depth of the retro mandibular dimple as assessed on a visual analogue scale ranged between 0 = unsatisfied and 10 = highly satisfied. The follow-up was performed as outpatient clinic visits 1, 4 weeks, 3 months, 12 months after surgery (Fig. 2) .
Results
A total of 20 patients (6 males and 14 females) with a mean age of 41 years were included in this study (Table 1) . Postoperative pathology revealed clear margins and complete resection of all tumors. Pleomorphic adenoma represented the commonest histopathology in 16 patients (80 %). Warthins tumor was found in the remaining four (20 %) specimens (Table 3) . Transient facial nerve dysfunction occurred only in one patient (2.5 %) who recovered spontaneously within 1 month. No evidence of injury to the spinal accessory nerve was reported. Numbness of ear lobule was seen in 10 patients (50 %) out of 10, 6 
patients (30 %) recovered in 3 months and 4 (20 %) developed permanent numbness (Table 4 ). The overall aesthetic appearance was assessed by the two surgeons was good in 18 patients (90 %), moderate in 2 patients (10 %) and no patient had an overall poor score ( Table 5 ). The asymmetry between the external appearances of site of the donor muscle to the contralateral side was minimal in 17 patients (85 %) and moderate in 3 (15 %) ( Table 6 ). On the other hand, patients satisfaction questionnaire about the aesthetic outcome showed that 17 patients (85 %) had an overall deep satisfaction with the result (Fig. 3) .
Discussion
The time honoured Blair's incision was first introduced in 1912, and was then modified by Bailey in 1941 and is commonly referred to as modified Blair's incision and is one of the commonest incisions that have been used for decades [1, [6] [7] [8] [9] . The extent of the contour deformity following parotidectomy varies greatly among patients depending on the tumor size, tumor location and the body habitus [3, 8, 10] . Several designs of the sternocleidomastoid muscle have been used to correct this deformity. The muscle can be used based inferiorly on its vascular supply from lower pedicle (a branch from the thyrocervical trunk) [5, 11, 12] . It can be partially splitted along its whole length and mobilized as an open book to be advanced medially as a bipedicle flap with superior arterial supply by occipital artery [13, 14] . Kim and Mathog [15] used the superficial portion of the sternocleidomastoid with the parotid fascia connected to it anteriorly and the platysma connected to it inferiorly; the flap was then reflected forward and rotated and sutured to the temporal fascia, filling the defect. Some authors took the whole muscle in very large defects [16] . In the current study we have used the anteriorly based, partial thickness muscle flap of upper 1/3rd of SCM to correct medium sized depressions following superficial parotidectomies as well in total and adequate parotidectomy. In terms of postoperative symmetry between both parotid regions, all this subset of patients had a good score (score of 3). Similar results were reported by others [9, 13] . The technique is easy, simple and adds few extra minutes to the operative time. Chow et al. [12] have recommended using the whole muscle in reconstructing total parotidectomy defects. Harvesting the whole sternocleidomastoid muscle bulk would leave an unsightly donor site defect in the neck and creates an obvious asymmetry between both sides of the neck [16] . Asymmetry was only minimal in most patients in the current study as only the upper 1/3rd partial thickness of the muscle was harvested. Similar results were reported by others [13] . Moreover, with partial thickness sternocleidomastoid flap, the risk of injury to the spinal accessory nerve is minimized than if the whole muscle is taken. There was neither an injury reported in the current study nor in other studies using either the superficial inferiorly based or superiorly based design [1, mentioned that whether superiorly based or inferiorly based partial thickness sternocleidomastoid muscle flap was used, optimal correction of moderate-sized contour defects was achieved, and that the choice between the two techniques was based on surgeon's preference and can't be justified on strong scientific evidence. In the current study, we have chosen the anteriorly based muscle flap as we believe that the dissection was technically easier. The sternocleidomastoid flap's role in minimizing Frey's syndrome has been controversial. Some authors have questioned this role [5, 13, 17] , while others reports have proven its benefit [1, 4, 10, 18 ]. In the current study, despite that none of our patients reported complaints suggestive of Frey's syndrome, neither the duration of follow up in this study nor the performance of an objective testing are sufficient to prove the flap's potential benefit in this regard.
Conclusion
Parotidectomy with immediate reconstruction of the surgical defect with anteriorly based partial thickness superficial sternocleidomastoid muscle flap allows adequate and safe resection of most benign parotid tumors with a good aesthetic outcome with minimal donor site morbidity and decreased chance of Frey syndrome. 
